. next generation of 6 kHz laser power systems. Rs
L
LS1 LS2 the operating rep-rate and energy per pulse are getting higher and higher. It is practical to analyze the loss of a DIODE capacitor using a capacitor series equivalent circuit model Top-C in this pulsed power application. The capacitor loss is directly related to the equivalent series resistance (ESR) ._. __ _ ,_l___ ,___, of the capacitor. In the paper, the formula to estimate the capacitor loss is presented. It is proportional to the energy per pulse, rep-rate, and capacitor dissipation factor (tan6) Figure 1 . Simplified schematic diagram of SSPPM at the certain energy transfer frequency of the circuit. The charging and discharging frequencies of the capacitor
The losses of the IGBT, series Diode and magnetic might be different. Both of them will produce losses, and switch were studied before [ The current would be a half sinusoidal waveform with = *tan,d1 * E period of T and peak current of Im as shown in Figure 4 .4
Sin(cot)~~CO discharging loss (power dissipation) at pulsed reprate condition:
One can see from formula (1) and (2) that the capacitor If a capacitor bank consists of same capacitors in loss at pulsed power condition is proportional to the parallel or series array, the dissipation factor of a single capacitor dissipation factor, transferred energy and the capacitor can be used to calculate the whole capacitor pulse rep-rate. Also the loss formulas are different bank loss by formulas (1) impedance decreases with increasing frequency. At the One can see that the dissipation factor of the capacitor high frequency range (greater than 7 MHz), the inductive bank with series capacitors equals to that of the single reactance dominates. The self-resonant frequency is about capacitor.
7 MHz.
Capacitor temperature coefficient at 1 MHz Figure 8 shows the measured capacitance and 
